Characterization of monocyte adherence to human macrovascular and microvascular endothelial cells.
The interaction of monocytes with cultured large vessel venous and arterial endothelial cells (EC) and with cultured microvascular EC was studied. Analysis of time-lapse microcinematographic video recordings showed that monocytes adhere rapidly to the surface of EC and subsequently remain spherical and fixed to the initial site of adherence. Some monocytes adherent to EC stretch out within 30 to 90 min and migrate over the EC surface or become stretched for about 10 to 30 min and then detach from the EC surface and move rapidly over the EC monolayer. It was shown that the interaction of monocytes with EC is dynamic, that the morphology of monocytes adherent to EC changes constantly, and that stretching of the monocytes over the surface of the EC is not an inevitable and irreversible consequence of binding. A quantitative adherence assay was developed in which both the morphology and the number of monocytes bound to EC were determined. For each type of EC the number of monocytes bound to a single EC was found to be linearly related to the number of monocytes added and was lower for smaller EC. The adherence of monocytes to venous and arterial EC followed a different time course than the adherence to capillary EC and adherence to both types of macrovascular EC was higher than adherence to microvascular EC was higher than adherence to microvascular EC. The percentage of adherent monocytes with a stretched morphology was lower when these cells were adherent to capillary EC than to both types of macrovascular EC and increased upon addition of serum. Adherence of monocytes to venous, arterial, and capillary EC was partially inhibited by mAb directed against the alpha-chain of lymphocyte function-associated Ag-1 or C3bi receptor (with mAb LM2/1, but not with mAb OKM1) and by mAb against the common beta-chain of the three leukocyte adhesion molecules. The degree of inhibition of monocyte adherence to EC by mAb against lymphocyte function-associated Ag-1 alpha and the common beta-chain was dependent on the type of EC and was higher for venous EC (57 to 70% inhibition) than for arterial (40 to 44% inhibition) and capillary (44 to 49% inhibition) EC. Inhibition of monocyte adherence obtained with anti-C3bi receptor-alpha mAb was similar for each EC type. mAb against p150, 95 did not affect adherence. None of the mAb could block binding completely; combinations of the mAb also did not result in increased inhibition of monocyte adherence to EC.